The issue of low-wage workers has received increased interest during last decades in many European countries. In this paper I analyse the patterns of low-wage employment in the Spanish labour market. Using a sample of Spanish workers extracted from the European Community Household Panel for the period 1995-2001, I first analyse the earnings distribution as a whole, looking at the characteristics of low, medium and high paid jobs. I also look at the evolution of these jobs over the period 1995-2001. Furthermore, I examine the determinants of being in a low-paid job using an analytical framework that is characterised by the ability to account for the endogeneity of initial conditions. Finally, I explore the effects of low and high pay on job mobility. For this purpose I adopt an approach based on competing risks in order to allow for different risks of failure.
Introduction
The analysis of the structure of wages and wage inequality has been receiving increased attention in recent years. This interest has been reinforced by the sharp increase in wage inequalities in a number of industrial countries. This widening of earnings differentials has been common in many OECD countries, which has given rise to increased analysis of the so-called "low-paid" jobs.
The extent of low pay at any one point in time is a cause of concern as it measures the proportion of workers lagging behind in the wage distribution with negative consequences for their relative living standards and social inclusion. It is also important for the economy as a whole inasmuch at it signals the corresponding extent of low productivity or low paid jobs.
The issue becomes even more crucial in a dynamic context, in the case of workers that are trapped in low paid jobs and do not have the prospect of a career that evolves over time.
Low wage employment has been a focus of research and policy interest both at a macro level, and from a micro perspective (OECD, 1996; Asplund et al., 1998; Lucifora and Salverda, 1998; Salverda et.al, 2000; Marx and Salverda, 2005) . Most of these works have paid particular attention to differences between some European countries and the USA regarding the incidence of low-wage employment. These studies reveal that the United States is perhaps the extreme case where real wages at the lower end of the distribution have actually fallen, although the incidence of low-wage employment is also important in many European countries. It is also found that the groups at risk of low-pay emerge as quasi universal across the countries and occupying very similar positions in the national pay structure.
Recently, the European Commission has provided some comparative data about the incidence of low wage employment among the European countries 1 . The analysis is based on data from the European Community Household Panel (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) , and it reveals that low pay concerns roughly 15% of EU workers in paid employment of 15 hours or more per week.
Furthermore, it provides evidence of little variation in the incidence of low pay between 1995 and 2000, with a decrease from 15.6% in 1995 to 14.9% in 1998, rising again but only marginally in 1999 and 2000 to 15.1%. However, there exist wide variations between different Member States, with the highest incidence of low pay in the UK and Ireland (19.4% and 18.7% respectively in 2000) , and lowest in Denmark and Italy (8.6% and 9.7%
respectively). The analysis also reveals a marked decline on the incidence of low wage employment in Spain (from 18.9% in 1995 to 15.6% in 2000) and Portugal (form 14.4% to 10.9%), while the Netherlands and Germany have experienced and appreciable increase in the incidence of low pay (from 13.3% in 1995 to 16.6% in 2000 in the Netherlands, and from 13.9% in 1998 to 15.7% in 2000 in Germany).
In this paper I use panel data on Spanish workers over the period 1995-2001 to shed some light about the incidence of low-wage employment in Spain. First I analyse the overall earnings distribution, including a comparison between low, medium and high paid jobs. Next, I concentrate on low pay and I explore how this has evolved over time, and whether the incidence of low pay has shifted from some groups to others. I then proceed to a more indepth analysis of the characteristics and factors associated with low-wage employment. For this purpose I estimate a model on the determinants of low-wage employment which is robust to the endogenous selection produced by the so-called "initial conditions problem". Finally, I
exploit the longitudinal aspect of the data to analyse the incidence of "low pay" and "high pay" on job mobility. For this purpose, and in order to distinguish between transitions from job to job and from job to "non-employment", I adopt a discrete-time competing risks model where unobserved heterogeneity is also taken into account.
The paper is set out as follows. The next section discusses how to define low pay.
Section 3 illustrates the data set used, while Section 4 provides a full descriptive analysis of 1 European Community: "Labour market transitions and advancement: temporary employment and low pay in Europe", chap 4, in Employment in Europe, 2004. the selected sample. In Section 5 I analyse the determinants of low-wage employment.
Section 6 focuses on job mobility, and Section 7 concludes.
Measure of low-pay
Measurement of the incidence of low pay will be sensitive to: i) the way low pay is defined; ii) the earnings concept used; and iii) whether full-time and/or part-time workers are included. However, the economic theory does not provide us with any clear evidence on how low pay should be defined. The definition of low pay is in some sense arbitrary and several approaches have been used in the literature (CERC, 1991; OECD, 1996 a) . Low pay may be defined in absolute or relative terms. Using a measure such as the lowest decile, quintile or third decile has the effect of accounting for a fixed percentage of all workers. The alternative of defining low pay as a percentage of median earnings allows for variations in the proportion defined as low paid over time, and therefore is more suitable for studying whether lowemployment is a temporary or permanent phenomenon.
Proposed low-pay thresholds are typically expressed as some fraction of either the mean or the median. In this paper I define workers in low-paid jobs as those earning less than two-thirds of the median, while workers in high-paid jobs are defined as those earning equal or above three-halves the median earnings 2 . In addition, low pay is measured in terms of hourly gross earnings. Focusing on hourly earnings has a number of advantages. In particular, it allows both full-time and part-time employees to be included and compared on a meaningful basis.
Data
Longitudinal data are essential to conduct both cross-sectional and dynamic analysis.
In this paper I use data from the European Community Household Panel, which forms the most closely co-ordinated component of the 
Descriptive analysis
Setting the low pay and high pay cut-offs as two-thirds and three-halves the median earnings, respectively, I classify workers in low-, medium-, and high-paid jobs. Figure 1 shows the evolution of low-, medium-, and high-wage employment over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] . As can be observed, low-paid jobs show the lowest participation over total employment during the whole period (around 20 per cent). And they present a slightly decreasing trend especially from 1998. In contrast, the highest participation rate corresponds to people employed in medium-paid jobs. During the whole period more than 50 per cent of our sample fall in this type of jobs, and this percentage remains more or less unchanged over the whole period. Finally, high-paid jobs present an intermediate position and a slightly increasing trend over the period under analysis. A cross-sectional analysis for the first period, 1995, is provided in Table 2 . In this table I present the results of estimating separate probit models for the probabilities of being in low-, medium-, or high-paid jobs. Several points are worthy of mentioning. First, remarkable gender differences become apparent. Males are clearly more likely than females to be employed in either medium or high-paid jobs, while less likely to suffer from low-wage employment.
As age is concerned, the results confirm the general view that youths are much more often found in low-paid jobs than older persons.
3 I focus the analysis on the seven latest waves of the survey since the type of contract is not observed for the 1994 survey. 4 People working less than 15 hours per week are not included in the analysis since information on the number of hours worked in a week is not available for them.
Important differences in the earnings distribution are also observed when looking at different levels of education. As expected, higher educational levels are found to be more closely related to better paid jobs, while people with the lower educational attainments tend to be more likely to fall in low-wage employment.
Having a part-time job, receiving on-the-job training and holding a permanent contract exert a negative and significant effect on the likelihood of being low-paid. In contrast, the effect of these three explanatory factors is found to be positive and significant when estimating the probability of being high-paid.
Clearly differences are also observed when looking at the type of firm. People employed in small sized private firms are the most likely to suffer from low-wage employment while the least likely to occupy high-paid jobs.
The individual unemployment history is another important factor that affects the likelihood of being employed in either low, medium, or high jobs. In particular, those workers with previous unemployment experiences exhibit a higher probability of being low-paid while a lower probability of being high-paid.
Finally, the results show how the likelihood of being employed in either low, medium or high paid is significantly affected by occupation and industry. Taking "service workers and shop and market sales workers" as the reference category, I find that people employed as legislators, senior officials and managers, professionals, technicians and associate professionals and clerks are clearly less likely to be low-paid. Furthermore, people employed in industry are found to be less likely to suffer from low-wage employment while more likely to be high-paid than those employed in services.
The remaining part of this section is focused on low pay. With respect to job characteristics, I include the type of firm, the type of contract, full-time vs part-time job, occupation and industry.
Characteristics of low paid workers
Figure 2 presents the evolution of low-wage employment by gender. For both, males and females the figure shows a decreasing trend in the proportion of people employed in this type of jobs. However, females are clearly more likely to suffer from a low-pay situation. In 1995, for instance, almost 30% of females were employed in a low-paid job, while the corresponding percentage for males was 15%.
In Figure 3 I report the evolution of low-wage employment for different age groups.
In particular, I consider three different age groups: people aged between 16-25 years old, those aged 25-50 years old, and those between 50-65 years old. Comparisons across the age cohorts show a remarkable higher incidence of low-wage employment amongst the youngest cohorts. This is not surprising since the Spanish youth labour market is characterized by low wages relative to adults, as well high relative rates of unemployment. Furthermore, we observe that the differences between young and adult workers become smaller after 1998.
This result can be linked to equalization of minimum wages imposed by the Spanish labour market reform. Under current law, all workers aged 16 and over are subject to the adult minimum wages. Prior to this reform, workers under the age of 18 could be paid less than the minimum wage 5 .
These previous results confirm that females and young workers in Spain not only are the most affected by the highest unemployment rates but they also suffer from a higher incidence of low-wage employment. In this sense, we can set out that both females and young workers may be considered as disadvantaged groups in the Spanish labour market.
Finally, Figure 4 shows the evolution of the percentage of people falling below twothirds of the median hourly earnings by different educational levels: primary, secondary and tertiary education. As expected, individuals with just primary education completed are the most likely of being in a low-paid job, while those with tertiary education completed exhibit the lowest incidence of low-pay. In 1995, for instance, around 25% of people with primary education were in a low-paid job, while the corresponding percentage for those with tertiary education was 5%, and these differences remain more or less unchanged over the whole period.
Characteristics of low paid jobs
As concerned job characteristics, I first analyse the evolution of low-wage employment by different types of firm. I first distinguish between public and private sector, and then, within the private sector, I distinguish between small sized (less than 50 employees), medium sized (50-500 employees) and big sized firms (more than 500 employees). As it can be observed in Figure 5 , clear differences become apparent between the different types of firms. Small sized private firms are clearly the most likely to suffer from low-pay. In contrast, the lowest incidence of low-wage employment corresponds to both the public sector and big private firms. These differences remain quite significant over the whole period. However, it can be appreciated a decrease in the incidence of low-wage employment in small sized private firms (from 30% in 1995 to 25% in 2001) while for public and big sized private firms the percentages remain unchanged (around 5%).
In Figure 6 I distinguish between part-time and full-time jobs. The evolution of lowwage employment among part-time jobs is quite interesting. We start in 1995 with almost 5 Figure Differences in the evolution of low-wage employment by the type of contract are shown in Figure 7 . As it can be observed, workers employed under a non-permanent contract are much more likely to suffer from low-pay, than those holding a permanent contract. Again, we can observe a small decrease in the percentage of people with a non-permanent contract being in a low-paid job after 1998, although the differences remain quite significant over the whole period. and managers and professionals, with less than 5% of people employed in these occupations suffering from low-pay. In contrast, people employed in skilled agriculture and fishery workers; service workers and shop and market sales workers; and those in elementary occupations show the highest incidence of low-wage employment.
Finally we explore differences in the incidence of low-pay within the service sector.
These differences are shown in Figures 9 a) , b) and c). In Figure 9 a) services sectors with the highest incidence of low-wage employment are reported. This corresponds to: wholesale and retail trade, repair of motor vehicles, motorcycles and personal/household goods; hotels and restaurants; and other community, social and personal service activities, private households with employed persons, extra-territorial organizations and bodies. In contrast low-wage employment is less likely among the following service sectors: financial intermediation; public administration and defense, compulsory social security; and education (see Figure 9 c)).
The determinants of being in a low-paid job
Once I have analysed the evolution of low-wage employment for the period 1995-2001 by different personal and job characteristics, I proceed to study the determinants of being in a low-paid job. If initial conditions were exogenous, a standard probit model would be applied to estimate the factors affecting the likelihood of being low paid. However, if being initially employed is not exogenous, the estimated results obtained from a standard probit model would be biased. To account for this selection bias we use a bivariate probit model of the type used by Van de Ven and Van Praag (1981) . Thus, the conditional probability of being in a low-paid job in any period t given that the individual is employed in that period is given by:
where if individual i is employed, is the vector of factors that influence the probability of being employed, The likelihood ratio test reveals that the correlation coefficient ρ is significantly different from zero, which indicates the presence of a sample selection problem. Thus, failing to control for this selection bias could then lead to bias results regarding the factors affecting the probability of being in a low-paid job.
The estimation results reveal that females have a higher probability of being low paid compared with males.
As age is concerned, effects tend to go in the expected direction. The likelihood of being in a low-paid job decreases with age. Workers aged between 16-25 years old emerged as having the highest probability of being low-paid. The fact that young workers account for a disproportionately large share of the people in low-paid job, of course, reflects low-pay being linked to the life-cycle patterns of pay. The important point, however, is whether this is a temporary situation in their working careers. Young workers typically begin their working life in low-paid jobs. If these low-paid jobs are "entry" jobs then it would be expected that, over time, these workers move to better paid jobs.
Education also exerts a strong influence on the probability of being low-paid. As expected, higher educational levels are related with a lower probability of being low-pay.
Thus, education has a beneficial effect in preventing a low-wage employment situation.
Marginal effects associated to receiving on-the-job training and holding a permanent contract has a negative sign, which reveals that these two factors tend to decrease the likelihood of being in a low-paid job.
As concerned the different types of firms, the results show that low pay probabilities tend to be significantly lower for employees in the public sector and the medium and big sized private sector compared to small sized private firms.
Previous unemployment history is another important factor in explaining the probability of being in a low-paid job. Those individuals who have never been in unemployment are clearly less likely of being low-paid compared with those who have ever suffered from unemployment. This result is not surprising since previous unemployment spells may be interpreted by employers as negative signals, or signals of low-productivity, so that they will be less prone to offer these workers a higher wage.
The results also reveal a negative and significant influence of seniority on the likelihood of being in a low-paid job, which suggests that low pay mainly affects the early stage of a match between a worker and a job. This finding is somehow in line with the Matching Theory, Jovanovic (1979 b)), which states that a match between a worker and a job can be treated as a pure experience good. The only way to determine the quality of a particular match is to form the match and to "experience it". Thus, it is not surprising that once the employer has realized about the "good quality" of the worker, he/she moves upwards in the earnings distribution.
Finally, I find that both occupational and industry dummy variables are quite significant in determining the probability of being low-paid. This result suggests that lowwage employment is concentrated among certain types of occupations and sectors, as it could be observed in the Figures 8 a) -9 c).
Mobility
In this section I explore the effects of low and high pay on job mobility. I look at both, transitions from job to job and transitions to non-employment 6 . And I investigate whether being low or high-paid significantly influences the likelihood of an individual to 6 Within "non-employment" I include unemployment, inactivity and discouraged workers.
change job or to move towards non-employment. For this purpose I then consider a discretetime competing risks model. The reason of using discrete-time techniques is not only that data are observed in discrete intervals (namely, in years), but also that these techniques are flexible enough for estimating the time-dependence of the hazard rate (see Meyer, 1990 ).
Competing risks models occur when failure can arise from two or more sources. In my case an employment spell can end with either a new job or with a transition to nonemployment. This distinction may be important, since we can find significantly different behaviour with respect to the two risks.
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The model can be formulated assuming the existence of two independent random variables and , one of each destination, and supposing that the actual destination entered is determined by the minimum of the
, which is the duration I actually observe. I then define 1 φ and 2 φ as the two hazard functions for the two different risks of failure. Thus, when analysing for example the determinants of changing job, the spells which end with a transition to non-employment are treated as censored as the point of exit, and the same applies for the other risk of failure. I will use a logistic distribution to modelize the hazard rates, following Bover et al. (2002) and García-Pérez (1997) , so that the two conditional exit rates can be written as follows: Finally, since the data set might lack important determinants of the hazards, it becomes necessary to control for the known result of unobserved heterogeneity generating spurious duration-dependence in the hazard rate (see, for example, Flinn and Heckman 1982).
Hence, in order to control for unobserved heterogeneity I formulate the following expressions for the two hazard rates:
I estimate the two hazard rates, given by (4) and (5), simultaneously. Furthermore, I
will follow a semi-parametric approach for unobserved heterogeneity based on Heckman and Singer (1984) . In particular, I will assume that it follows a two-mass points discrete distribution function and I estimate the model by maximum likelihood. The likelihood contribution of each individual i in the sample, conditional on η would take the form: 
where and represent observed durations (completed or censored), and and define the two indicators that allow to distinguish between censored and uncensored observations for the two risks of failure respectively. Given
L η , the log likelihood function can be written as follows:
where ( ) F η is a discrete distribution function with two mass points, 1 η and 2 η . Besides, the probability p for the variable η to be equal to its value 1 η is also estimated. (4) and (5) are reported in Table 5 . In both cases I have included as an explanatory factor a dummy variable indicating the individual is in a high paid job. I also estimate both models including low pay, instead of high pay, as an explanatory factor. In both cases, the results do not reveal a significant effect of "low pay" in any of the two types of transitions. Thus, it cannot be said that low pay is a determinant factor in explaining job mobility. This result is reasonable if people suffering from low-wage employment do not face better outside options. In such a case, job mobility would not offer these workers with a way of becoming better paid. However, the estimated coefficient on the dummy variable "high pay" is found to be negative and quite significant on both hazard rates (see Tables 4 and 5 ).
Apart from the variables on individual and job characteristics and a set of yearly dummies to control for the business cycle, duration-dependence has been taken into account through the inclusion of a two-degree polynomial in log(t) in the specification of the hazard rates. Figures 11 and 12 present the yearly Kaplan-Meier estimates for the two risks of failure both with, and without controlling for unobserved factors. As can be observed, the hazard rate for both risks is declining with employment duration especially between the first and second year. Furthermore, in both cases the hazard rate is found to be lower when unobserved factors are taken into account.
Regarding the effects of personal characteristics some points are worthy of mentioning. In one hand, transitions from job to job are found to be more likely among young workers, workers with higher attained levels of education, and those who have experienced unemployment at least once before current job. On the other hand, transitions to nonemployment seem to be more likely among males, young workers, workers with higher levels of education, and those who have experienced unemployment at least once before current job.
With respect job characteristics, I find, that working part-time, being employed in small sized private firms and holding a non-permanent contract increase the likelihood of both changing job and moving towards non-employment.
Finally, the unobserved heterogeneity parameter was found to be quite significant (see Table 5 ). In particular, the results reveal the existence of two different types of workers:
with 82.13 percent probability, there exists a group of workers with a higher hazard rate either for transitions from job to job or to non-employment. Furthermore, as regards the effects of unobserved heterogeneity on the estimated coefficients, a comparison between the results reported in Tables 4 and 5 reveals that the estimated coefficients (in absolute terms) tend to be larger when unobserved factors are taken into account.
Conclusion
In this paper I have looked at the evolution of low-wage employment in Spain using micro data at the individual level extracted from the European Community Household Panel for the period 1995-2001.
Apart from describing the evolution of low-wage employment, I also investigate which characteristics of both individuals and employers are more frequently associated with low wage rates. As regards workers' characteristics the results show that low-wage employment is more likely among females, youth, low-educated, workers who do not receive on-the-job training, workers with previous unemployment experience and workers with shorter experience with current employer. With respect job characteristics, low pay is found to be more likely among small sized private firms, non-permanent contracts and certain types of occupations and industries.
Finally, I analyse the incidence of low pay/high pay on mobility. A competing risk approach with unobserved heterogeneity has been adopted in order to distinguish between transitions from job to job and from job to non-employment. The results reveal that there is no evidence of a significant effect of low-wage employment on the probability of making a transition either from job to job or from job to non-employment. However, workers earning above three-halves the median earnings (i.e those in the high pay category), present a lower probability of making both types of transitions.
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